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Abstract

We are developing an medical assistance electronic texthook on MS-
Windows by using Mumps. It is necessary that this textbook is used with
other applications(ex. electronic medical record). By using MS-Windows,
the multi application platform is becoms available. GUI of the electro-
nic textbook is designed by Visual BASIC and it connected with Mumps
through the Dynamic Data Exchange.
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In this expert shell system , there are production rule ( refered as
rule) for general expert shell and frame representation for medical
shell. In this inference engine , we have made a rule base engine for
each of rule and frame. Once the inference engine invokes the forward
engine to all data , it invokes the backward engine to request to users
the raw data. The general expert shell uses medium hypothesis during
inference. Before the medical expert shell invokes the inference engine

it translates 1-slot knowledge to 1-rule. We hereby report , there is
a different knowledge representation at viewpoint of users , but that
these shell use the same inference engine .

Keyward: knowledge representation , production rule , frame , inference
engine , forward engine , backward engine , general expert shell ,
medical expert shell
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The most used way for input of information in the DBs is throught the used of
pre-formated screens that the user must fulfil. For organization of natural
language information other techniques are required. We have been working
with semantic parsers for analysis of texts. In this research we explore a new
path for data formatation, that is based on the application of structured
linguistic for the organization of patient case reports. We use six semantic
types that are: "D" for Diseases/Diagnoses, "H" for History, "S" for
Symptoms, "P" for Physical Findings, "T" for Tests and Laboratorial Results,
and "R" for Treatment. Associated with these semantic categories we use six

"o "o (AT

types of symbols: comma ",", colon ":", semi-colon ";", asterisk "*",
parenthesis "()", and point ".". The categories and symbols are combined in
order to organize the texts in a format similar to the one that will be set into the
database. The advantage of this method is that the parser will effectively work
for virtually all cases since the text is already structured in a database format.

1. Introduction

The use of natural language in most Electronic Medical Records (EMR) and other areas is
restricted because of the complexity related to the field. The solution used by far is to
restrict the input of information using menus or rigidly formated programs' screens.
Some institutions permit free entrance of natural language descriptions of patient cases as
described by the doctors, and indexing of the text using a few keywords. The text can be
retrieved using only the keywords, or information like the patients' number, date, etc. In
the other extreme of the techniques is the natural language parser. The purpose is to
extensively analyse the natural language statements. There are syntactic based, semantic
based, mixed and other types of parsers. The syntactic approach is older, but it is still
very used [1,2]. The application of semantic approaches is more recent [3,4,5]. Both
methodologies however do not account for processing different kinds of texts, with high
accuracy. Indeed, actually there are no programs that can really understand natural
language. However, if you restrict the applications domain, good results can be obtained.
We investigate the possibility of implementing one program for input of patient case
reports, that does not use pre-formated screens, nor a natural language parser. We
describe one solution, that can be placed in the middle of these two extremes. We apply
structured linguistic to the medical field, permiting the structuration of the medical text

into a database format.
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2. Methodology

We developed a notation to implement an structured grammar. This notation is composed
of six medical semantic categories, and six symbols. The semantic categories are: D for
Disease/Diagnosis; S for Symptom; P for Physical Examination; H for History Data; T
for tests or lab data; R for TReatment. The symbols are: 1) comma “,"; 2) colon ":"; 3)
semi-colon ";"; 4) parenthesis "()"; 5) asterisk "*"; 6) point ".". These symbols will be
used combined with the semantic categories to describe unambiguously the medical text.
The user have to learn the rules for interpretation of the medical text. There are three basic
rules: First: identify the medical term(s) in the statement; Second: identify the attributes
related to these terms; Third: identify the type of relation between the medical terms.
Using this simple rules the user will enter first the code of the semantic category, p.e.
“S", that implies the description of symptoms. Between parenthesis "()", the user will
enter the related attributes. To represent a relation "*" is used. We describe one example
of how a natural language text is transformed into a database using this method. Figure 1
shows one example of a patient case report extracted from a journal.

Case Record from the New England Journal of Medicine, Case 42-1992

Natural Language Text: A 59-year-old woman was admitted to the hospital
because of progressive dyspnea. The patient was in excellent health until five years
earlier, when she began to experience exertional dyspnea that gradually worsened. Seven
months before admission she discontinued a 50-pack-year habit of cigarette smoking,
with transitory improvement. Three months later the dyspnea began to worsen
progressively and was accompanied by fatigue, and she entered another hospital. An x-
ray film of the chest showed a diffuse, bilateral interstitial infiltrate. A ventilation-
perfusion (VP) scan indicated a low probability of pulmonary embolism. An USG study
of the heart, with Doppler technique, disclosed that the size and function of the left
ventricule were normal. A transbronquial biopsy yielded a specimen that was normal on
microscopical examination. A limited pulmonary angiographyc examination demonstrated
no evidence of pulmonary emboli.

FIGURE 1: The medical doctor describes the patient case using natural language. The
medical scientific sublanguage is embebed in natural language statements. The analysis
and comprehension of this text by a NL parser requires complex procedures.

In order to simplify the work natural language processing, the user will read this text,
select the medical words, attach an semantic label identifying the medical term as a
symptom, a diagnosis, etc, identify the attributes and relations and described the
interpreted statements using our notation. Usually, the medical terms that have to be
identifyed are nouns. The attributes are adverbs, adjectives or other modifiers. Typical
modifiers for a symptoms, for example, are time (1 day, 2 months, 5 years), type
(progressive, cyclic), grade (important, moderate, mild). See figure 2.
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Input using our method:
S: dyspnea (progressive).

H: health(excellent)s years earlier);*S:dyspnealexertional) (worsed).

H: smoking (stop 7 months before X50-pack-year).

S: d!SI NEA(3 months later) (worsen progressively).

S:fatigue. *H: hospital (ancther) (entered).

T: x-ray (chest)(diffuse bilateral interstitial infiltrate).

T: VP scan (pulmonary embolism) (low probability).

T DQQQ] er-lUUSG (heart)(left ventricle)(size and function normal).
T: Biopsy (transbronquial) (normal).

T: Angiography (pulmonary) (no evidence of emboli).

Text Structure
S_ 0.
H:__O0;*S:__00
H:__00.

S:__00.
S:_:*H:_ 0.
T:__00).
T:__Q0.
T:__000.

T:__ 0.
T:__00.

FIGURE 2: This figure shows the format of input of the natural language text described
in figure 1. The symbol ”S” means symptom, "H" means history, "T” means test. After
describing the semantic category followed by a ;" , the user describes the identifyed
medical term, for example "dyspnea”. Between parenthesis "()”, the user enter the
attributes related to the medical term, for example, "progressive”, "5 years earlier” . On
the right side of the figure, the abstract structure of the text is represented. The program
will have only to analyse this structure to parse the text.

The next step is the structuration of the text using a M global. The database format will be
organized using the patient number, the clinic, the date and time as administrative data.
The semantic categories will be used to identify the class of the information, followed by
the specific medical term. The attributes will be the values of the global. See figure 3.

Format and Contents of the Structured Database:

ANLEMR (patient number,clinic,date, time,S,dyspnea)="progressive"

ANLEMR(patient number,clinic,date,time, H,health)="excellent"5 years earlier”
ANLEMR (patient number,clinic,date,time,H,health,S,dyspnea)="exertional*worsed"
ANLEMR (patient number,clinic,date, time,H, smoking)="stop 7 m before”50-pack-year"
ANLEMR(patient number,clinic,date,time,S,dyspnea)="3 m later*worsen progressively”
ANLEMR (patient number, clinic,date,time, S, fatigue)=""

ANLEMR(patient number, clinic,date,time, S, fatigue, H, hospital )="another”entered"
ANLEMR (patient number,clinic,date,time, T, x-ray)="chestAdiffusc bilat interstitial infiltrate”
ANLEMR((patient number, clinic,date,time, T, VP-scan)="pulmonary embolismlow probability”
ANLEMR (patient number,clinic,date, time, T, Doppler-USG)="heartAleft ventricleAsize, func normal”
ANLEMR(patient number,clinic,date, time, T, Biopsy)="transbronquial*normal"

ANLEMR (patient number,clinic,date,time, T, Angiography)="pulmonary*no evidence of emboli”

FIGURE3: This figure shows the structured information as organized in a M global.
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3. Discussion

We developed this conceptual method in order to define a technique that could be an
intermediate between the pre-formated screens and the pure natural language parsers. To
interpret the entered structured information, the program can perform a nonambiguous
analysis of the information, since all grammatical rules are known by the program. One
problem is related to the need for the user to learn how to identify the medical concepts
and enter the information using the adequate format. This is not a difficult step, since we
use only six types of semantic categories and a set of only six symbols. This solution can
be useful if we want a method that can be used to organize natural language medical text.
We have been working with natural language parser, and the function of the parser is
exactly transform the text in the format we described in figure 3. This procedure can be
performed if the analysed domain is restricted. Using the methodology described above it
is almost always possible to built the structured database, because the interpretation of the
text and structuration process is performed by the human user. The method can be used
for any natural language, like Japanese, English, Greek, since the grammatical rules used
by the parser will not depend on any specific language. This process is different
regarding parsers, that will have to use specific syntactical rules depending on the
analysed language. Another advantage is the versatility of the method that can be adapted
to different medical case reports. It is not dependent on the sequence of the entered facts.
For example, it is not necessary to enter first the history data, followed by the symptoms,
the physical findings and the lab data or tests, the concluded diagnosis and the treatment.
In real case reports, as exemplified in figure 1, the text can describe the medical facts
following the time dimension, alternating symptoms, history data, treatments, etc. This
method permits the input of text independent of the sequence of the medical events. The
temporal information is stored together with the medical term which it is associated,
permiting the storage of the information in a temporal sequence,
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We have been developing an interface driver
with SQL to retrieve and update DSM databese.
Using this driver enables us both to access DSM
database by way of public retrieval tools for RDB
and to easily develop client/server application.
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ABSTRACT

We developed Cross System Journal by which the mirror datebase was constructed in the wo
rkstation in the network as a trouble measures functions of U-MUMPS. The stop time of the
system at the toruble can be greatly shortended by Cross System Journaling.
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While trying to integrate M into systems and 1ools
outside, we will probably face some interfacing
problems such as data-type conversion and how
to meet the dynamic property of M with static one
of compiler's language. This article describes
a 4GL approach we adopted as a praclical so-
lution to the problems. The target for integra-
tion in our case is an OnLine Transaction Pro-
cessing Monitor called DEC ACMS{Application
Control and Management System). When a cer-
tain development project was in its design phase,
we chose 1o employ DSM and DSM application
Software Library(DASL) as a front-end or pre-
sentation part of the system based on ACMS.
We, therefore, needed and developed integration
tools for ACMS and DSM, which we call "DASL
for ACMS". We describe its outline in this paper.
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A AEE DSM for OpenVMS /X— ¥ 5 > 62 #F 5
FanElLf, "= 362414 Apha AXP
SRAFLETYHDSMOEBHNAJRECHYET,
SHOSMOBFEHESEDT T TOFTH
112 M WAPI(Window Application Interface) D%
BICOWTEAALE T,

We released Japanese DSM for OpenVMS Ver-
sion 6.2. This version allows us to run DSM
on the Alpha AXP system. This article de-
scribes some features of the new version , and
also our plans on future DSM products espe-
cially M Window Application Programming Inter-
face (MWAPI).

*— 17— F: DSM Alpha AXP MWAPI

i DSM D45
* 3406 4 ¥y b RISC A~ 7 Alpha AXP & A5
L THRE T 3 R4 D DSM
* 199048 TYPE A EBHESORA
* XMOTIF FH550F UFth L BIBH 4 5
o HPIEET T — FORA

o VAXDSME@ABES & VAX & A7 A0 6 O E4T
Tool

« Fofbofgisafa

SHODSM 75
DSM Y AF LYY —r—2FAT»FEFTILIEHE
Frd LM RMEE IR TVWE S,
* SQLaccesss for DSM

* M WAPI( M language Window Application Inter-
face)

« HFLw77v k74— L4 LT0DSM
DSM for OSF/1 AXP

DSM for WNT
DSM for DOS

e HLVWDSMA#y b7—# 70} 20 DDP+

« RPC (W ®—F7O0vTrva—NBHEoREL
FR
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BURGER
BURGER ;PJ; Fast Food Application demo

GO ; main functin
INIT

“$W("W1")="BURGER("W1") ;load window info
*EESTART ; enter event loop
ACW ]

= omox=o

INIT ; initialize

"W

D o s

;illilillllilill!tlllil! Cailback Subroutines dtdadedbhhd bbb da etk budn

CHECK (REASON, AMOUNT) ; checkbox callback

S AMOUNT=3G (AMOUNT)

S GADGET=$P(REASON," ™, 1),REASON=$P (REASON,™ " 2)

W !,"You're in CHECK"BURGER; reason=",REASON,", gadget=",GADGET,", amount=",AMOUNT
I AMOUNT D TOTAL (AMOUNT)

Q

DOC (REASON} ; Document callback

S GADGET=$P (REASON, ™ ", 1) ,REASON=GP (REASON," ", 2}

W !,"You're in DOC"BURGER; reason=",REASON,", gadget=",GADGET
Q

LIST(REASON) ; list callback
S GADGET-—SP(REASON " ", 1}, REASON=4P {REASON, " ", 2)
W !,"fou're in LIST"BURGER; reason=",REASON,", gadget=",GADGET
I REASON—“SELECT" D
;non-standard, to be replaced per spec

. 5 ITEM= sWEVENTIlSJ,"CHOICB"I

. S TEXT="SW("Wl","G", "LIST" "CHO[CE" ITEM)

. § COST=3P (TEXT, " $L(T

.1 SD("SW{"WL","G", "LIST" "VALUE" ITEK])) § SIGN=1
. E 5§ SIGN=-1

. ;end of non-standard code

. 5§ TOTAL=$G(TOTAL) + {COST*SIGN)

. 5 “SH("W1","G", "TOTAL", "VALUE")=3J (TOTAL, 0, 2)

. § “SA("W1","G","sBl", “VALUE"I =TOTAL*100

Q

LISTB(REASON) ; Listbutton callback

S GADGET=$P (REASON," ", 1) REASON=3P (REASON," ",2)

W !,"You're in LISTB"BURGER; reason=",REASON,", gadget=",GADGET
0 ;

LISTE (REASON) ; list entzy box callback
S GADGET=$P {REASON," ", 1},RERSON=3P (REASON, " “,2)
W !',"fou're in LISTE*BURGER; reason=",RERSCN,", gadget=",GADGET
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Window #iiE % EFT 2 50—/ L) —E5T3,

"BURGER
“BURGER("W1") = Test Window Specification
"BURGER ("W1", "EVENT", "CLICK") = WINDOW"BURGER ("l CLICK")
‘BURGERt W1", "EVENT" "FKEYDOWN") = WINDOW"BURGER("W1 FKEYDOWN")
ABURGER {"W1", "EVENT", "FOCUS") = WINDOW*BURGER("Wl FOCUS")
BURGER ("W1"™, "EVENT", "PCOWN") = WINDOW*BURGER ("Wl PDOWN")
:BURGER':"NI" ¢ "EVENT", "PDRAG") = WINDOW“BURGER{"W1 PDRAG")
BURGER ("W1", "EVENT", "BUB") = WINDOW*BURGER ("Wl PUE")
“BURGER("W1", "EVENT", "UNFOCUS") = WINDOW*BURGER ("Wl UNFOCUS®)
"BURGER("WI","G", "CHECK1", "ACTIVE"} = 1
"BURGER("W1","G", "CHECK1", “EVENT", "CHANGE") = CHECK"“BURGER{"CHECK] CRANGE")
"BURGER("W1","G", "CHECK1", "EVENT", "FOCUS") = CHECK"BURGER("CHECK1 FOCUS")
:BURGER&"H]",”G","CHECKI","EVENT",“HELP") = CHECK"BURGER({"CHECK1 HELP™)
BURGER {"W1™, "G", "CHECK1", "EVENT", "SELECT") = CHECK*BURGER("CHECK! SELECT",.S5)
“BURGER{"W1","G", "CHECK1", "EVENT", "UNFOCUS") = CHECK*BURGER ("CHECK1 UNFOCUS")
“BURGER("W1","G", "CHECK1", "POS") = 305,135
“BURGER ("W1","G", "CHECK1", "TFFACE") = M, FIXED
“BURGER ("W1","G", "CHECK1", "TESTYLE") = BOLD
“BURGER("W1","G", “"CHECK1", "TITLE"} = Fr .50
“BURGER("#1", "G", "CHECKL", "TYPE") = CHECK
“BURGER("#1","G", “CHECK1", "VALUE"} = 0
“BURGER ("W1","G", "CHECK1", "VISIBLE"] = 1
“BURGER("W1","G" “CHECK2", "EVENT","FOCUS") = CHECK"BURGER("CHECK2 FOCUS")
“BURGER ("WL", "G", "CHECK2", "EVENT", "HELE") = CHECK"BURGER("CHECK2 KELP")
“BURGER("W1","G", "CHECK2", "EVENT", "SELECT") = CHECK*BURGER ("CHECK2 SELECT",1)
"BURGER ("W1", "G", "CHECK2", "P0OS") = 305,170
“BURGER ("#1", "G", "CHECK2", "TFFACE") = M,FIXED
“BURGER ("W1", "G", "CHECK2", "TFSTYLE") = BOLD
“BURGER("W1™, "G", "CHECK2", "TITLE"} = Burger 1.00
“BURGER ("W1","G", "CHECK2", "TYPE") = CHECK
“BURGER ("1™, "G", "CHECK3", "EVENT", "FOCUS") = CHECK*BURGER("CHECK3 FOCUS")
“BURGER ("W1","G", "CHECK3", "EVENT", "HELE") = CHECK"BURGER("CHECK3 HELP")
“BURGER ("W1", "G", "CHECK3", "EVENT", "SELECT"} = CHECK"BURGER{"CHECK3 SELECT",.5)
“BURGER("H1","G", "CHECK3","P0S") = 303,205
“BURGER ("W1", "G", "CHECK3", "TFFACE") = M,FIXED
“BURGER ("W1","G", "CHECK3", "TFSTYLE") = BOLD
“BURGER("W1", “G", "CHECK3","TITLE") = Hotdog .50
“BURGER("W1","G", "CHECK3", "TYPE") = CHECK
“BURGER("W1","G", "DOC1", "ACTIVE") = 1
“BURGER ("W1","G", "DOC1", "EVENT", "FKEYDOWN") = DOC"BURGER({"DOCI FKEYDOWN®)
“BURGER ("®1",“G", "DOC1", "EVENT", "FKEYUP") = DOC"BURGER("DOC1 FKEYUP")
“BURGER ("W1","G", "DCC1", "EVENT", "FOCUS") = DCC"BURGER("DOC1 FOCUS")
“BURGER{"W1","G", "DOC1", "EVENT"™, "HELP") = DOC"BURGER("DOC1 HELP")
“BURGER ("W1","G", "DOC1", "EVENT", "KEYDOWN") = DOC"BURGER("DOC1 KEYDOWN")
“BURGER ("W1","G", "DOCL", "EVENT" , "KEYUP") = DOC*BURGER("DOC1 KEYUP")
:gggggﬁ:m:,:g:,:ESCC{::,:EgHgL;UNFDgUS") = DOC"BURGER("DOC1 UNFOCUS™)

' ' I ¥
“BURGER("W1","G", "DOC1", "POS") = 300,290
“BURGER ("W1","G", "DOC1", “SIZE") = 14,3,CHAR
“BURGER{"W1","G", "DOCL", "TFFACE") = M,SERIF
“BURGER{"W1","G", "DCC1", "TFSTYLE") = ITALIC
“BURGER ("W1", "G", "DOCL", "TITLE") = INSTRUCTICNS doc. title:
“BURGER ("W1", "G", "DOCL", "TYPE") = DOCUMENT
"BURGER("H1","G", "DOC1", "VISIBLE") = 1

nonou
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